r 



IDS REFERENCES 



n 





FOR 



J 



(19) 




I 




(12) 



(43) Date of publication: 

09.02.2000 Bulletin 2000/06 

(21) Application number: 99115597.9 

(22) Date of filing: 06.08.1999 



Europaisches Patentamt 
European Patent Office 

Office europeen des brevets (1 1 ) 

EUROPEAN PATENT APPLICATION 

(51) Int. CI 7 : D21F 3/02 






EP 0 978 588 A2 



(84) Designated Contracting States: 


(72) Inventors: 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


• Sakuma, Norio 


MC NLPT SE 


Tanashi-shi, Tokyo (JP) 


Designated Extension States: 


• Ikeda, Harushige 


AL LT LV MK RO SI 


Taito-ku, Tokyo (JP) 


(30) Priority: 06.08.1998 J P 23657998 


(74) Representative: 


10.05.1999 JP 12850399 


Meddle, Alan Leonard 




FORRESTER & BOEHMERT 


(71 ) Applicant: ICHIKAWA CO.,LTD. 


Franz-Joseph-Strasse 38 


Tokyo (JP) 


80801 Munchen (DE) 



(54) Papermaking belt 

(57) In a one-surface coated papermaking belt com- 
posed of a base layer and a thick resin layer, or a cov- 
ered, one-surface coated papermaking belt composed 
of thin and thick resin layers on opposite sides of a base 
layer, curling of the edges of the belt due to shrinkage of 
the thick resin layer is reduced by forming the opposite 



side edge parts of the thick resin layer thinner than the 
middle part. The reduction in curling results in improved 
oil removal especially in a shoe-press belt. It also stabi- 
lises turning of the belt and facilitates belt installation. 
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Description 

Field of the Invention 

[0001] This invention relates to papermaking, and 
specifically to a papermaking belt, such as a shoe press 
belt to be used on an open type shoe press paper 
machine, or a sheet transfer belt. 

Background of the invention 

[0002] In an open type shoe press, a "shoe press belt" 
passes around a plurality of rolls and runs through a nip 
between a press roll and a shoe. A wet paper sheet, 
sandwiched between felt belts, moves through the nip 
with the shoe press belt, and is compressed between 
the press roll and the shoe to squeeze out water. 
[0003] For high speed operation of a paper machine, 
a transfer belt is used. A wet paper sheet produced on a 
forming wire belt is separated from the forming wire belt 
by a felt pickup belt wound around a pickup roll provided 
with suction glands. The wet paper sheet, adhering to 
the outer surface of the fett pickup belt, is conveyed to a 
press nip formed by upper and lower press rolls, 
between the felt pickup belt and a sheet transfer belt. 
When the wet paper sheet is compressed in the press 
nip, water is transferred from the wet paper sheet to the 
felt pickup belt. After passing through the press nip, the 
felt pickup belt is separated from the wet paper sheet. 
[0004] The wet paper sheet Is then conveyed further 
by the sheet transfer belt to a second press nip. The 
sheet transfer belt has a flat, smooth, water-impermea- 
ble surface, preventing rewetting of the paper sheet, 
which would occurs if a felt belt were used. 
[0005] The wet paper sheet is squeezed again at the 
second press nip between the sheet transfer belt and 
another felt press belt. This nip may be formed either by 
two press rolls or by a press roll and a shoe in combina- 
tion with a press belt. The sheet transfer belt is sepa- 
rated from a wet paper sheet by a guide roll. The wet 
paper sheet is carried by the sheet transfer belt or by a 
felt belt, which prevent the wet paper sheet from break- 
ing and make it possible to form the wet paper sheet at 
a high speed. 

[0006] In the open type shoe press paper machine, a 
lubricating oil is sprayed by an oil spraying device onto 
the inner surface of the shoe press belt at a position 
immediately ahead of the shoe to reduce friction 
between the inner surface of the shoe press belt and the 
shoe. The lubricating oil is scraped off the belt by a 
scraper and an oil removing brush, both disposed 
beyond the shoe. 

[0007] Most papermaking belts heretofore used on 
open type shoe press paper machines have a base 
layer and a resin layer coating the surface on the shoe- 
facing side of the belt. A belt of this type will be referred 
to as "one-surface coated belt". Belts recently intro- 
duced into the market have a base layer, a resin layer 



formed on the inner surface of the base layer, and a thin 
resin layer formed on the outer surface, with a view to 
enhancing abrasion resistance and draining perform- 
ance. A belt of this type will be referred to as "outside- 

5 covered one-surface coated belt". Papermaking belts 
for achieving closed draw recently introduced into the 
market have a construction opposite to that of the out- 
side-covered one-surface coated belt. A belt of this type 
will be referred to as "inside-covered, one-surface 

io coated belt". 

[0008] The edges of the one-surfaced coated belt, the 
outside-covered, one-surface coated belt and the 
inside-covered, one-surface coated belt have a ten- 
dency to curl toward the resin layer side while the belt is 

15 in use. The transfer belt also has a tendency to curl 
toward the resin layer side. This tendency to curl is 
caused by the greater shrinkage of the resin layer rela- 
tive to the shrinkage of the adjoining base layer. The 
shrinkage of a resin layer formed by a hot melt coating 

20 process is even greater than that of a resin layer formed 
by a liquid resin application. 

[0009] Excessive curling of the belts causes gaps to 
form between the oil scraper and the inner surface of 
the belt, reducing the effectiveness of the scraper in 

25 removing lubricating oil from the belt. If the lubricating 
oil is not scraped off satisfactorily, the oil remaining on 
the belt is transferred to a roll and scattered as an oil 
mist. Consequently, the consumption of the lubricating 
oil increases, costs increase, the environment around 

30 the paper machine is soiled by lubricating oil and waste 
water will also contain lubricating oil. 
[001 0] Further problems caused by curling of the belt 
are that the contact of the side edges of the belt with 
guide palms becomes unstable, and the side edge of 

35 the belt tend to catch on ends of the rolls in the process 
of installing the belt onto the rolls. 
[001 1 ] One-surface coated belts are disclosed in Jap- 
anese Patent Publications Nos. 38477/1988, 
15398/1988 and 64639/1991 and Japanese Unexam- 

40 ined Patent Publication Nos. 82988/1992 and 
311591/1993, but no mention is made of the curling of 
the side edges of the belts. 

[001 2] The general object of this invention is to solve 
one or more of the aforementioned problems. It is also 

45 an object of the invention to provide a papermaking belt 
for use as an open type shoe press belt of a one-surface 
coated type or an outside covered, one-surfaced coated 
type or a sheet transfer belt of a one-surface coated 
type or an inside-coated, one-surfaced coated type, 

so comprising a base layer and a resin layer, and capable 
of reducing or preventing the curling of side edges 
thereof due to the difference in thermal shrinkage 
between the base layer and the resin layer. 
[001 3] With the foregoing objects in view, according to 

55 a first aspect of the invention, a papermaking bett of a 
one-surfaced coated type for use as an open type shoe 
press belt or a sheet transfer belt comprises a base 
layer and a resin layer formed on the outer or the inner 



BNSDOCIO: <EP 



0978588A2 1 > 



EP 0 978 588 A2 



surface of the base layer when the papermaking belt is 
mounted on a paper machine, and the resin layer is 
formed so that the thickness of opposite side edge parts 
thereof is smaller than that of a middle part thereof to 
suppress the differential shrinkage effect intrinsic to 
one-surface coated belts. 

[0014] According to a second aspect of the invention, 
a papermaking belt of an outside-covered one-surface 
coated type or an inside-covered one-surface coated 
type comprises a base layer, a thin resin layer formed 
on one of the surfaces of the base layer when the paper- 
making belt is mounted on a paper machine, and a thick 
resin layer formed on the other surface of the base layer. 
The thickness of the thick resin layer decreases width- 
wise front a middle part of the thick resin layer toward 
the side edges of the same to suppress the differential 
contraction effect which is also intrinsic to outside-cov- 
ered one-surface coated belts and inside-covered one- 
surface coated belts. 

Brief Description of The Drawings 
[001 5] 

FIGs. 1(a), 1(b), 1(c) and 1(d) are partially omitted 
schematic cross-sectional views of an inner-surface 
coated belt, an outer-surface coated belt, an out- 
side-covered one-surface coated belt and an 
inside-covered one-surfaced coated belt in accord- 
ance with the invention, respectively; 
FIGs. 2(a), 2(b) and 2(c) are schematic, cross-sec- 
tional views of one side part of a belt in a first com- 
parative example, a first working example and a 
second working example, respectively; 
FIGs. 3(a), 3(b) and 3(c) are schematic, cross-sec- 
tional views of one side part of a belt in a second 
comparative example a third working example and 
a fourth working example, respectively; 
FIG. 4 is a diagrammatic view of an open type shoe 
press paper machine; 

FIG. 5 is a diagrammatic view of a sheet transfer 
belt as used on a shoe press machine; 
FIG. 6 is a diagram explaining the degree and 
length of curling of opposite side edge parts of an 
open type shoe press belt; 

FIGs. 7(a), 7(b), 7(c) and 7(d) are partly omitted 
schematic cross-sectional views of a conventional 
inner-surface coated belt, a conventional outer-sur- 
face coated belt, a conventional outside-covered 
one-surface coated belt and a conventional inside- 
covered one-surface coated belt, respectively; and 
FIG. 8 is a schematic view explaining the relation 
between a conventional belt and a scraper. 

Detailed Description 

[001 6] Referring to FIG. 4, which illustrates a conven- 
tional open type shoe press paper machine, a shoe 



press belt 43 is wound around a plurality of rolls so as to 
run past a nip between a top (press) roll 41 and a shoe 
42. A wet paper sheet 46, sandwiched between a top 
felt belt 44 and a bottom felt belt 45, is compressed 
5 between the top roll 41 and the shoe 42, and water is 
thereby squeezed out of the wet paper sheet. 

[0017] A sheet transfer belt 55 may be used as illus- 
trated in FIG. 5. The sheet transfer belt exercises closed 
draw to enable high speed operation of the paper 

10 machine. A wet paper sheet 46 is formed on a forming 
wire belt 50. Between a couch roll 51 and a turning roll 
52, the wet paper sheet 46 is separated from the form- 
ing wire belt 50 by a felt pickup belt 53 wound around a 
pickup roll 54 provided with suction glands. The wet 

is paper sheet 46, adhering to the outer surface of the 
pickup felt belt 53, is conveyed to a press nip N between 
the pickup felt belt 53 and a sheet transfer belt 55. The 
pickup felt belt 53 is in contact with, and extends part- 
way around, a top press roll 57, and the sheet transfer 

20 belt 55 is in contact with, and extends partway around, 
a bottom press roll 56. 

[0018] When the wet paper sheet 46 is compressed in 
the press nip N, water is transferred from the wet paper 
sheet 46 to the felt pickup belt 53. After passing the 

25 press nip N, the felt pickup belt 53 is separated from the 
wet paper sheet 46 by a guide roll 58. 
[0019] The wet paper sheet 46 is conveyed by the 
sheet transfer belt 55 toward a second press nip N-2. 
The sheet transfer belt 55 has a flat, smooth surface 

30 impermeable to water, and hence there is no rewetting 
of the wet paper sheet 46, which would occur if a felt belt 
were used. 

[0020] The wet paper sheet 46 is squeezed again at 
the second press nip N-2 by a top press roll 60, a bot- 

35 torn press roll 61 , a press felt belt 59 and a sheet trans- 
fer belt 55. A shoe and a press belt may be substituted 
for the bottom press roll 61 . The sheet transfer belt 55 is 
separated from a wet paper sheet 46 by another guide 
roll 58' and the wet paper sheet 46 is delivered to a dry- 

40 ing section. 

[0021] During the foregoing process, the wet paper 
sheet 46 is carried by the sheet transfer belt 55 or a felt 
belt. These belts prevent the wet paper sheet from 
being broken, and hence the wet paper sheet 46 can be 

45 formed at a high speed. 

[0022] In the open type shoe press paper machine 
(FIG. 4), a lubricating oil is sprayed by an oil spraying 
device 47 onto the inner surface of the shoe press belt 
43 at a position immediately upstream of the shoe 42 to 

so reduce friction between the inner surface of the shoe 
press belt 43 and the shoe 42. The lubricating oil 
sprayed onto the inner surface of the shoe press belt 43 
is scraped off the shoe press belt 43 by a scraper 48 
and an oil removing brush 49, both disposed down : 

55 stream with respect to the location of the shoe 42. 

[0023] As shown as FIG. 7(a), most papermaking 
belts formerly used on the open type shoe press paper 
machine (e.g. the shoe press belt 43) have a one-sur- 
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face coated bell comprising a base layer 43a and a 
resin layer 43b coating the lower surface, i.e., the sur- 
face of the base layer 43a on the shoe-contacting side 
of the belt. 

[0024] As shown in FIG. 7(b). outside-covered, one- 5 
surface coated belts recently introduced into the market 
have a base layer 43a, a resin layer 43b formed on the 
inner surface of the base layer 43a, and a thin resin 
layer 43c formed on the outer surface of the base layer 
43a, i.e. the felt belt-contacting surface. The objective of 10 
this belt structure is to enhance abrasion resistance and 
draining performance. 

[0025] Inside-covered, one-surface coated papermak- 
ing belts for achieving closed draw (e.g. sheet transfer 
belt 55) have also been recently introduced into the is 
market. These belts have a construction opposite to that 
of the outside-covered, one-surface coated belt. 
[0026] Single edged parts A and B of each of the one- 
surface coated belts, the outside-covered, one-surfaced 
coated belt and the inside-covered, one-surfaced 20 
coated belt have a tendency to curl toward the side of 
the resin layer on the side of the shoe as indicated by 
chain lines in FIGs. 7(a) and 7(b). The tendency to curl 
occurs while the belt is in use due to stress induced 
therein by the difference in heat shrinkage between the 25 
base layer and the resin layer during the manufacture of 
the belt, i.e., an effect analogous to the bimetal effect. 
On the other hand, a transfer belt having an outer sur- 
face which comes into direct contact with a wet paper 
sheet to convey the same has a tendency to curl toward 30 
the side ol the resin layer as indicated by chain lines in 
FIGs. 7(c) and 7(d). 

[0027] To form the resin layer, a liquid resin of a single- 
component type or a two-component type is applied to 
the base layer. The resin layer shrinks as it hardens. 35 
The shrinkage of a resin layer formed by a hot melt coat- 
ing process is even greater than that of a resin layer 
formed by liquid resin, and therefore the side edge parts 
of a belt provided with a resin layer formed by a hot melt 
coating process curl greatly. 40 
[0028] Although dependent on the combination of the 
base layer and the resin layer, the degree of curling in a 
belt, represented by values C1 and C2 in FIG. 6, is in 
the range of about 30 to about 100 mm in general. If the 
values C1 and C2 are 70 mm or greater, gaps G are 45 
formed between the scraper 48 and the inner surface of 
the belt as shown in FIG. 8. Therefore, the scraper 48 is 
unable to scrape the lubricating oil satisfactorily from 
the inner surface of the belt. It has been determined 
empirically that the widths L1 and L2 (FIG. 6) of curled so 
side edge parts are about 100 mm. 
[0029] As mentioned above, lubricating oil is scraped 
off the shoe press belt with a scraper 48. If the lubricat- 
ing oil is not scraped off satisfactorily, the oil remaining 
on the inner surface of the belt is transferred from the ss 
belt to a roll R(FIG. 4) disposed below the scraper and 
the lubricating oil adhering to the roll R is scattered cen- 
trifugally as an oil mist around the paper machine as the 



roll R rotates. Consequently, the consumption of the 
lubricating oil increases, costs increase, equipment and 
the environment around the paper machine becomes 
soiled with lubricating oil, and waste water will also con- 
tain lubricating oil. 

[0030] If the side edge portions of the belt are curled 
as indicated by chain lines in FIG. 7(a), 7(b), 7(c) or 
7(d), the contact of the side edges with guide palms 
becomes unstable, and this has an adverse effect on 
the turning of the belt. Moreover, the side edges of the 
belt tend to catch on the ends of the rolls when the belt 
is slipped onto the rolls, resulting in an increase in the 
time required to install the belt. 
[0031 ] Preferred embodiments according to the inven- 
tion will now be described with reference to FIGs. 1(a) to 
3. 

[0032] Referring to FIG. 1 (a), a belt 1 , of the one-sur- 
face coated type, comprises a base layer 2, and a resin 
layer 3 formed on the inner surface of the base layer 2, 
i.e., a surface of the base layer 2 on the shoe side of the 
belt. In the resin layer 3, opposite side edge parts A and 
B are thinner than the middle part C. 
[0033] Referring to FIG. 1 (b), a belt 1 , of the outside- 
covered one-surface coated type, comprises a base 
layer 2, a thin resin layer 3 formed on the outer surface 
of the base layer 2, and a thick resin layer 3b formed on 
the inner surface of the base layer 2, i.e., a surface of 
the base layer 2 on the shoe side of the belt. In the thick 
resin layer 3b, opposite side edge parts A and B are 
thinner than the middle part C. 

[0034] Referring to FIG. 1(c), a belt 1 , of the one-sur- 
face coated type, comprises a base layer 2, a resin layer 
3 formed on the outer surface of the base layer 2, i.e., a 
surface of the base layer 2 on the side of a felt belt. In 
the resin layer 3, opposite side edge parts A and B are 
thinner than the middle part C. 

[0035] Referring to FIG. 1 (d), a belt 1 , of an inside- 
covered one-surface coated type, comprises a base 
layer 2, a thin resin layer 3a formed on the inner surface 
of the base layer 2, and a thick resin layer 3b formed on 
the outer surface of the base layer 2. Here again, in the 
thick resin layer 3b. opposite side edge parts A and B 
are thinner than the middle part C. 
[0036] The base layer 2 is a double fabric of a 3/1 -1/3 
weave, provided with batting woven from, for example, 
0.4 mm diameter polyester monofilament yarns as warp 
yarns and weft yarns, and having an intermediate layer 
of 3000 d polyester multifilament yarns. 
[0037] The resin layer 3 of the one-surface coated 
belt, the inner thick resin layer 3b of the outside-cov- 
ered, one-surface coated belt, and the outer thick resin 
layer 3b of the inside-covered, one-surface coated belt 
may be formed of a urethane resin. The opposite side 
edge parts A and B of the resin layer are thinner than 
the middle part C to suppress the curling of the side 
edge parts of the belt. Preferably, the opposite side 
edge parts of the resin layer are finished by grinding to 
form parts A and B in a thickness smaller than that of 
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the middle part C. The opposite side edge parts A and 
B of the resin layer may, or course, be finished by any of 
various suitable alternative processes other than grind- 
ing. 

[0038] In a first embodiment of the invention, a base 
layer was provided consisting of a 1 .9 mm thick double 
fabric of a 3/1-1/3 weave provided with batting, woven 
from 0.4 mm diameter polyester monofilament yarns as 
warp yarns and weft yarns, and having an intermediate 
layer of 3000 d polyester multifilament yarns. The inner 
surface of the double fabric, i.e.. the surface on the shoe 
side of the belt, was impregnated with a urethane resin 
to form a resin layer on the inner surface of the double 
fabric so that the thickness of a structure consisting of 
the double fabric and the resin layer was 3.5 mm. The 
urethane resin was set by heat, and the resin layer thus 
set was ground. 

[0039] In FIG. 2(a), which shows a first comparative 
example, the resin layer was ground so that the total 
thickness of the structure consisting of the double fabric 
and the resin layer was 3.0 mm (the resin layer being 
1.1 mm thick) to obtain a one-surface coated, shoe 
press belt. As shown in FIG. 2(a), the comparative shoe 
press belt was obtained by turning the one surface- 
coated belt inside out. 

[0040] FIG. 2(b) illustrates a first working example of 
a belt in accordance with the invention. In FIG. 2(b), 
using a one-surface coated belt similar to the one-sur- 
face coated belt in the comparative example of FIG. 
2(a), opposite side edge parts of the resin layer, 100 
mm in width, were ground to a thickness of 0.5 mm, 
which is smaller by 0.6 mm than the thickness of the 
middle part of the resin layer. Here, as in FIG. 2(a), the 
shoe press belt was obtained by turning the one-surface 
coated belt inside out after grinding. 
[0041 ] FIG. 2(c) illustrates a second working example 
of a belt in accordance with the invention. In FIG. 2(c), 
again using a one-surface coated belt similar to the one- 
surface coated belt in the comparative example of FIG. 
2(a), each of the opposite side edge parts of the resin 
layer, 100 mm in width, was ground on a slope so that 
the thickness of the resin layer at the side edges was 
0.5 mm and the thickness of the same at a position at 
1 00 mm from the side edge was equal to that of the mid- 
dle part of the resin layer. As in FIGs. 2(a) and 2(b), the 
shoe press belt was obtained by turning the one-surface 
coated belt inside out after grinding. 
[0042] The degrees of curling (C1 and C2 illustrated 
in FIG. 6) of side edge parts of the one-surface coated 
belts in the first comparative example and the first and 
second working examples were measured. The degree 
of curling on both sides (C1 and C2) was 60 mm with 
the first comparative example, 10 mm with the first 
working example and 20 mm with the second working 
example. These measurements proved that the side 
edge parts of the one-surface coated belts of the inven- 
tion have improved curling properties. 
[0043] When the belts of the first and second working 
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examples were used on a practical paper machine, no 
particular problems arose. There was a concern that the 
side edge parts of the one-surface coated belts might 
become separated from a scraper after passing a shoe 

5 and that the oil adhering to those parts might not be 
scraped off because the thickness of the resin layer in 
the side edge parts are reduced by grinding. However, 
no such problem occurred. Because the difference in 
thickness between the side edge parts and the middle 

10 part of the one-surface coated belts was as smalt as 0.6 
mm (smaller in the one-surface coated belt of the sec- 
ond working example), oil could be scraped off the side 
edge parts satisfactorily, and oil remaining on the side 
edge parts could be removed by a brush disposed 

is beyond the scraper in the running direction of the belt. 
Consequently, oil was not scattered and oil consump- 
tion was reduced greatly from 60 liters/day to 10 lit- 
ers/day. The one-surface coated belts in the first and 
second working examples exhibited satisfactory belt 

20 turning performance, and loading the belts into the 
paper machine was facilitated because the opposite 
side edges were not curled. 

[0044] In a second embodiment of the invention, a 2.8 
mm thick base layer was formed by combining an outer 

25 layer of 0.4 mm diameter polyester monofilament yarns 
arranged widthwise, an intermediate layer of 0.4 mm 
diameter polyester monofilament yarns arranged longi- 
tudinally, and an inner layer of 6000 d multifilament pol- 
yester yarns arranged widthwise. A urethane resin was 

30 applied to one surface of the base layer so that the ure- 
thane resin infiltrated into the base layer to a depth of 
0.2 mm. The base layer was impregnated with urethane 
resin, and a 1 .5 mm thick resin layer was formed on the 
opposite surface of the base layer. The urethane resin 

35 that was applied to the base layer was hardened by 
heat, and the resin layer was ground to produce a 4.0 
mm thick, belt. After grinding, the belt was turned inside- 
out to produce the outside-covered, one-surface coated 
shoe press belt, shown in FIG. 3(a) as a second com- 

40 parative example. 

[0045] In the third working example, illustrated in FIG. 
3(b), starting with a belt corresponding to that of the 
second comparative example in FIG. 3(a), each of two 
opposite side edge parts, 100 mm in width, was ground 

45 so that the thickness of the resin layer at the side edge 
is zero mm, the resin layer is inclined from the side edge 
to a line p1 at a distance of 30 mm from the edge, the 
resin layer is horizontal, with a thickness of 0.5 mm, 
between the line p1 and a line p2 at a distance of 40 mm 

so from the line p1, the resin layer is inclined from the line 
p2 to a line p3 at a distance of 30 mm from the line p2, 
and the thickness of the resin layer on the line p3 is 
equal to the thickness of the middle part of the resin 
layer. FIG. 3(b) shows a shoe press belt obtained by 

55 turning the belt inside out after grinding. 

[0046] In the fourth working example, illustrated in 
FIG. 3(c), again starting with a belt corresponding to 
that of the second comparative example in FIG. 3(a), 
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each of two opposite side edge parts, 100 mm in width, 
of the resin layer was ground on a slope so that the 
thickness of the resin layer at the side edge was zero 
mm and the thickness of the same at a position 100 mm 
from the side edge was equal to that of a middle part. 
FIG. 3(c) shows the shoe press belt obtained by turning 
the belt inside-out after grinding. 

[0047] The degrees of curling (C1 and C2 in FIG. 6) of 
the belts in the second comparative example and the 
third and fourth working examples were measured. The 
degree of curling of the belt of the second comparative 
example (FIG. 3(a)) was 55 mm, the degree of curling of 
the belt in the third working example (FIG. 3(b)) was 10 
mm, and the degree or curling of the belt in the fourth 
working example (FIG. 3(c)) was 20 mm. These meas- 
urements also proved that the side edge parts of the 
belts of the invention had greatly improved curling prop- 
erties. 

[0048] The belts in the third and fourth working exam- 
ples were subjected to tests on a practical paper 
machine. No particular problems occurred. There was a 
concern that the side edge parts of the belts in might be 
separated from a scraper after passing a shoe and that 
the oil adhering to those parts might not be scraped off 
because the opposite side edge parts of the belts are 
finished by grinding. However, no such problem was 
observed because the difference in thickness between 
the side edge parts and the middle part of the belts was 
small. The oil could be scraped off the side edge parts 
of the belts satisfactorily by the scraper, and the oil 
remaining on the side edge parts could be removed by 
a brush disposed beyond the scraper in the running 
direction of the belts. Consequently, oil was not scat- 
tered, and oil consumption was reduced greatly from 60 
liters/day to 10 liters/day. The belts in the third and 
fourth working examples performed satisfactorily in 
turning could be loaded into the paper machine readily 
because the opposite side edge parts of the same were 
not curled. 

[0049] Although belts provided with the thick resin 
layer formed on the inner surface of the base layer have 
been described, it has been determined that belts pro- 
vided each with a thick resin layer on the outside sur- 
face of the base layer exhibit the same properties. 
[0050] As is apparent from the foregoing description, 
according to the invention, each belt, whether it be for 
use as an open type shoe press belt or as a sheet trans- 
fer belt, comprises a base layer and a resin layer overly- 
ing or underlying the base layer when the belt is 
mounted on a paper machine. The resin layer is formed 
so that the thickness of its opposite side edge parts is 
smaller than that of its middle part, the terms "side" and 
"middle" referring to positions separated from one 
another in the widthwise direction, i.e. a direction paral- 
lel to the upper and lower faces of the belt and perpen- 
dicular to its running direction. The provision of side 
edge parts having a thickness less than that of the mid- 
dle part suppresses the differential shrinkage or con- 



traction analogous to the "bimetal" effect, intrinsic to 
one-surface coated belts. Consequently, the curling of 
the opposite side edge parts of the belt can be reduced 
greatly. 

5 [0051] In the case of an outside-covered, one-surface 
coated papermaking belt or the inside-covered one-sur- 
face coated papermaking belt, such as an open type 
shoe press belt or a sheet transfer belt, the belt com- 
prises a base layer, a thin resin layer formed on one of 

70 the surfaces of the base layer when the papermaking 
belt is mounted on a paper machine, And a thick resin 
layer formed on the other surface of the base layer. The 
thick resin layer is formed so that the thickness of the 
opposite side edge parts thereof is smaller than that of 

75 the middle part. Therefore, the differential shrinkage 
phenomenon is also greatly reduced in this type of belt 
and difficulties caused by curling of the opposite side 
edge parts of the belts can be avoided. 
[0052] Accordingly, no significant gap is formed 

20 between the oil scraper and the opposite side edges of 
the belt, whether it be a simple one-surface coated belt, 
an inside-covered one-surface coated belt or an out- 
side-covered one-surface coated belt. Oil adhering to 
the belt can be scraped off satisfactorily, the oil is not 

25 scattered, and the consumption of oil is greatly reduced. 
The one-surface coated belt comprising a base layer 
and a resin layer coating the outer or the inner surface 
of the base layer, the outside-covered, one-surface 
coated belt, and the inside-covered, one-surface coated 

30 belt in accordance with the invention are also satisfac- 
tory in turning performance and readily loaded into a 
paper machine. 

[0053] In the present specification "comprise" means 
"includes or consists of" and "comprising" means 

35 "including or consisting of". 

[0054] The features disclosed in the foregoing 
description, or the following claims, or the accompany- 
ing drawings, expressed in their specific forms or in 
terms of a means for performing the disclosed function, 

40 or a method or process for attaining the disclosed result, 
as appropriate, may, separately, or in any combination 
of such features, be utilised for realising the invention in 
diverse forms thereof. 

45 Claims 



A papermaking belt comprising a base layer and a 
resin layer overlying or underlying the base layer 
when the papermaking belt is mounted on a paper 
machine, the resin layer having a middle part and 
opposite side edge parts, wherein the thickness of 
the opposite side edge parts of the resin layer is 
smaller than that of the middle part thereof 



50 



55 2. 



A papermaking belt comprising a base layer having 
opposite surfaces, a thin resin layer formed on one 
of the surfaces of the base layer and a thick resin 
layer formed on the other surface of the base layer, 
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the thick resin layer having a middle part and oppo- 
site side edge parts, wherein the thickness of the 
opposite side edge parts of the thick resin layer is 
smaller than that of the middle part thereof. 

5 

3. A papermaking belt comprising a base layer and a 
resin layer overlying or underlying the base layer, 
the resin layer having a middle part and opposite 
side edges, wherein the thickness of the opposite 
side edges of the resin layer is less than that of the 10 
middle part thereof. 

4. A papermaking belt according to Claim 3, wherein 
the resin layer is a first resin layer and the belt fur- 
ther comprises a second resin layer formed on an is 
opposite surface of the base layer to the surface of 
the base layer on which the first resin layer is 
formed, the first resin layer being thicker than the 
second resin layer. 

20 

5. A method of manufacturing a papermaking belt 
comprising the steps of: providing a belt having a 
base layer and a resin layer, the resin layer having 
opposite side edges and a middle part; and finish- 
ing the opposite side edges of the resin layer so that 25 
the thickness of the opposite side edges is less 
than that of the middle part. 

6. A method according to Claim 5, wherein the step of 
finishing the opposite side edges of the resin layer 30 
comprises grinding the opposite side edges of the 
resin layer. 
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